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Numerical Simulation of Compressible Flow Around the Airfoil
and Its Stability Analysis

BEN An-qing , DOU Hua-shu
(School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: The compressible flows around an airfoil with the mach number of 0. 5 and angles of attack
of 3 and 8 were simulated with numerical simulation. Meanwhile, the compressible flows around an airfoil
with shock wave, the mach number of 0. 75 and angles of attack of 1. 5, 5 and 8 were studied. The
simulation results well accorded with experimental data. Then the stability of fluid flow was analyzed with
the energy gradient theory. It is found that Spalart-Allmaras turbulence model can accurately reflect flow
characteristics of fluid flow. For compressible flow around an airfoil without shock wave, instability first
appears at the leeward side and the upper edge of the front end of airfoil; for flow around an airfoil with
shock wave, energy gradient at the shock wave reaches the maximum and instability happens first here.

Key words: compressible; numerical simulation; flow around an airfoil; energy gradient theory; stability
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